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Background Saale River Project

Development of an integrated methodology for sustainable
watershed management

Definition of ecological and economical measures

Quantification of water-, nutrient - and constituent fluxes
and their economical effects

Development of measures for nutrient management and
delineation of integrated flood prevention concepts

Socio-economic evaluation- and decision support

Support of local authorities and stakeholders during
implementation of the EU Water Framework Directive
through operational strategies and management options

Integrated Watershed
Management

in the Saale River Basin
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Introduction to the Saale River Basin
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23719 km²
Gauge: Calbe



Problems of water demand and
allocation

Problems of point and non-point
sources
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Nature Conservation

Recreation

Agriculture

Agriculture

Agriculture

Hydropower 

Industry

Domestic useMining

Competing stakeholders in the 
Saale River Basin
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KeyKey WaterWater--Quality Monitoring SitesQuality Monitoring Sites

Thuringia:
37 Stations with
regular sampling
(2 weeks) 
of  60 variables
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Saxony-Anhalt:
16 Stations with
regular sampling
(2 weeks) 
of  60 variables



Key stations used for this investigationKey stations used for this investigation

Thuringia
5 mainstem Saale River

sites
6 tributary sites 
(Source Thuringian Environmental Agency)

Saxony-Anhalt
10 mainstem Saale River

sites
4 tributary sites
(Source: LAWA)
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Period Record Statistics Period Record Statistics (Specific Conductance, NO3, Zn)(Specific Conductance, NO3, Zn)
Thuringia Saxony-Anhalt

Statistical Summary Q SC NO3 Zn
Tributary m³/s µS/cm mg/L µg/L
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AverageAverage Flows and Runoff VariabilityFlows and Runoff Variability

Runoff Variablilty Saale at Rothenstein
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Figure 3 -- Streamflows at Water-Quality Monitoring Sites, Saale River Basin

Mainstem Saale River (purple)
Tributaries (orange)
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Regional variations in salinity (conductance)Regional variations in salinity (conductance)

Figure 4 -- Salinity (Specific Conductance) at Water-Quality Monitoring Sites, Saale River Basin

Mainstem Saale River (purple)
Tributaries (orange)
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Sources (Natural, Mining, Health Spas)Sources (Natural, Mining, Health Spas)
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Using Nitrate as an Indicator for Nutrients

Contrast Agriculture vs. Forested
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Figure 5 -- Nitrate Concentrations at Water-Quality Monitoring Sites, Saale River Basin

Forested

Mainstem Saale River (purple)
Tributaries (orange)

Intensive Agriculture

0

5

10

15

20

25

30

35

40

45

S
aa

le
 - 

E
ic

hi
ch

t

S
ch

w
ar

za
-M

ue
nd

un
g

S
aa

le
 - 

R
ud

ol
st

ad
t

O
rla

-M
ue

nd
un

g

S
aa

le
 - 

R
ot

he
ns

te
in

S
aa

le
 - 

Je
na

 u
g

Ilm
 - 

K
ro

m
sd

or
f

S
aa

le
 - 

B
ad

 K
oe

se
n

G
er

a 
- M

ue
nd

un
g

H
el

m
e 

- A
um

ue
hl

e

H
el

m
e 

- K
al

bs
rie

th

U
ns

tru
t -

 F
re

yb
ur

g

S
aa

le
 - 

N
au

m
bu

rg

S
aa

le
 - 

B
ad

 D
ue

rre
nb

ur
g

S
aa

le
 - 

M
eu

sc
he

n

S
aa

le
 - 

P
la

ne
na

W
ei

ss
er

 E
ls

te
r -

 A
m

m
en

do
rf

S
aa

le
 - 

Tr
ot

ha

S
aa

le
 - 

W
et

tin

W
ip

pe
r -

 A
de

rs
te

dt

Fu
hn

e 
- B

er
nb

ur
g

S
aa

le
 - 

N
ie

nb
ur

g

B
od

e 
- N

eu
ga

tte
rs

le
be

n

S
aa

le
 - 

G
ro

ss
 R

os
en

bu
rg

Monitoring Site

Av
er

ag
e 

Ni
tr

at
e 

C
on

ce
nt

ra
tio

n 
(a

s 
N

O
3)

, m
g/

L



Zinc as an indicator for trace metalsZinc as an indicator for trace metals

Mining / Mineralisation Industry

Figure 6 -- Zinc Concentrations at Water-Quality Monitoring Sites, Saale River Basin

Mainstem Saale River (purple)
Tributaries (orange)
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Management considerationsManagement considerations

1.) Remediation of mine tailings (salinity and zinc) 
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2.) Reduction of fertilizers and livestock in hotspot areas2.) Reduction of fertilizers and livestock in hotspot areas

1 Delineation of Nutrient Response Units

2 Implementation of RU into a neural Network

3 Targeting of an tolerable N-Input to the rivers
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Future OutlookFuture Outlook

Management Unit Saale River Basin

Hydrology

Ecology

Assessment

Nutrients

Process models

Nutrients

IRBDSS as integrated
System 

Hydrology

Ecology Asssessment
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European Water Framework Directive: Goals European Water Framework Directive: Goals 

There are a number of objectives in respect of which the quality of water is 
protected. 
The key ones at European level are:

general protection of the aquatic ecology,

specific protection of unique and valuable habitats,

protection of drinking water resources,

and protection of bathing water (recreational use).

All these objectives must be integrated for each river basin. 

The central requirement of the WFD is that the environment be 
protected to a high level in its entirety. 

Therefore at first the sampling methods, constituents, intervalls and data has
to be homogenised between state authorities and in a second step between
International water authorities  
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Stakeholder Stakeholder involvementinvolvement
•• Problem Problem surveysurvey
•• TargetTarget definitiondefinition
•• FormulationFormulation of alternative of alternative activitiesactivities
•• AssessmentAssessment of of resultsresults
•• ImplementationImplementation of of managementmanagement measuresmeasures
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Thank you for your attention


